Point Mutations Are Causing Progeroid Phenotypes in the mtDNA Mutator Mouse  by Edgar, Daniel et al.
Cell Metabolism
ResponsePoint Mutations Are Causing
Progeroid Phenotypes in the
mtDNA Mutator MouseEditor’s Note: The December 2009 issue
of Cell Metabolism included a Letter to
the Editor from Vermulst and colleagues
(‘‘On Mitochondria, Mutations, and Meth-
odology’’). This Response to that Letter,
from Edgar et al., was inadvertently
omitted. We present here the Response,
with our sincere apologies to all involved
for the omission.
The mtDNA mutator mice provide
genetic evidence linking mtDNA muta-
tions to aging phenotypes. These mice
develop high levels of random point muta-
tions within mtDNA (20–30 per genome)
and contain 25% linear deleted mtDNA
molecules. We have demonstrated that
the point mutations cause progressive
respiratory chain deficiency, which, we
propose, leads to premature aging (Edgar
et al., 2009). This interpretation has been
challenged by Loeb and coworkers, who
argue that the two types of mtDNA muta-
tions we found at very high levels in
mtDNA mutator mice do not cause the
phenotype. Instead, they argue that third
type of mutation, circular deleted mtDNA
molecules, are the culprit. We feel the
published data from this group do not
justify their conclusions, and we therefore
performed the study recently published in
Cell Metabolism (Edgar et al., 2009).
Loebandcoworkers reportedasubstan-
tial increase of circular mtDNA moleculeswith deletions by using the random muta-
tion capture (RMC) method. A recent study
has given concerns about the performance
of the RMC method (Greaves et al., 2009),
and the results should therefore be inter-
preted with caution. We analyzed serial
dilutions of DNA from mice that accumu-
late random multiple mtDNA deletions
(Tyynismaa et al., 2005) and robustly
detected deletions if present above 0.1%
of total mtDNA in these control samples.
In contrast, no such deletions were de-
tected with the same assay in mtDNA
mutator samples. Our results are sup-
ported by a recent study using an indepen-
dent method; the single molecule PCR
technique (Kraytsberg et al., 2009). We
find it impossible to conclude that a very
rare type of mtDNA mutation should
override the importance of the two very
abundant forms. Further support for our
conclusioncomes from the fact thatmouse
strains with substantially higher levels of
single or multiple deleted circular mtDNAs
show no features of premature aging
(Tyynismaa et al., 2005).
Loeb and coworkers also mistakenly
state that we report that ‘‘supercom-
plexes in the electron transport chain are
unstable.’’ We report no data on super-
complexes in our paper; however, we do
report that the respiratory chain com-
plexes are unstable, consistent with the
conclusion that point mutations of mtDNACell Metabolismlead to the synthesis of respiratory chain
subunits with amino acid substitutions
that impair complex stability (Edgar et al.,
2009). In summary, we feel the conclu-
sions of our paper are well justified and
that there is no convincing experimental
evidence for a causative role for circular
deleted mtDNA molecules in creating the
progeroid syndrome of mtDNA mutator
mice.
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